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Abstract ; In order to explore the possible mechanism of Zhufuling in the treatment of insomnia, the active components and po-
tential targets of Zhufuling were screened by TCMSP platform, BAT-MAN database, TCMID database, STITCH database and
literature mining;related targets of insomnia diseases were obtained by TTD database, OMIM database , GeneCards database
and CTD database,and the active component target network and target protein interaction network were constructed by using
Cytoscape software and String database,and the target organs were located by BioGPS database,and GO function and KEGG
pathway enrichment analysis were carried out based on David database,and Autodock_Vina software was used to verify the
molecular docking of active components and core targets. Western blot was used to verify the effect of Zhufuling on GABA re-
ceptor al subunit gene ( GABRA1) and GABA receptor y2 subunit gene ( GABRG2). Finally,33 kinds of active compo-
nents,267 kinds of potential targets and 36 kinds of intersecting targets with insomnia were screened ,which were mostly used

in brain, heart and other organs. The results of molecular docking showed that GABRA1 and GABRG2 could spontaneously
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combine with the active components and form stable conformations by hydrogen bonding and other intermolecular forces. 189

GO entries and 24 KEGG pathways were obtained by enrichment analysis, which mainly involved GABA signaling pathway

and 5-hydroxytryptamine (5-HT) signaling pathway. Western blot showed that Zhufuling could enhance the expression of

GABRAI and GABRG2 protein in mouse brain. Through network pharmacology , molecular docking and Western blot experi-

ments ,we found that Zhufuling may play a calming and tranquilizing effect through multi-component, multi-target and multi-

channel synergistic effect, which provides new ideas and methods for further research on the mechanism of Zhufuling in the

treatment of insomnia.

Key words : Zhufuling ; insomnia ; network pharmacology ; molecular docking; GABA receptor
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Table 1 The active components information in Zhufuling

PubChem #F1iH
PubChem CID

WEMIr T2

Molecule name

EMr7 X

Molecular formula

125 4-Hydroxybenzyl alcohol ¢, H, 0,
190 Adenine CsHsNs
305 Choline CsH,,NO*
379 Octanoic acid CgH 40,
985 Palmitic acid CisH3, 0,
3893 Lauric acid C,Hy O,
8180 Undekansaeure CiiHy 0,
8194 Dodecanal C,H,, 0
8223 Ergotamine Ca3 Hys N5 O
15448 2-Undecanol Gy Hy O
62402 Mereuric sulfide HgS
73299 Hederagenin CaoHis O,
73402 Eburicoic acid C31Hso 05
74112 Trimethyl citrate CoH,, 0,
92156 Beta-amyrin acetate Cy, Hs, 0,
96204 2-Lauroleic acid €, H,0,
439262 Beta-glucan CisH4 046
444679 Ergosterol CpgHyy O
466466 L-Uridine CoH,,N, 0
5283628 Stellasterol CrgHygO
5318116 Hydrangeic acid CisH;, 04
5351516 Ergosterol peroxide CpeH, 05
5460935 Turanose C,Hpy Oy,
5471852 Poricoic acid B CapHyy 05
5484385 Pachymic acid C33Hs, 05
5742590 Daucosterol Cas Hey O,
9803310 Eburicol C; H5, 0
10181133 Cerevisterol Cp Hyg 04
10743008 (2R)2-[ (35,5R,105,13R,14R,16R,17R)—3,16—Dihydroxy-4,4,10,l3,14—pentameth.yl— . CaoHye 0,
2,3,5,6,12,15,16,17-octahydro-1 H-cyclopenta[ a] phenanthren-17-yl ] -6-methylhept-5-enoic acid
11127487 Ethyl glucoside CyHy O,
12309443 Trametenolic acid CaoHis 05
12314446 Tumulosic acid 4y Hy O,
15250826 Dehydroeburicoic acid C; Hyg O
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Table 2 The topological parameters of core active ingredients

PubChem #i B oy 45 5K &

PubChem CID Molecule name Degree
8223 Ergotamine 53
9803310 Eburicol 52
190 Adenine 35
15250826 Dehydroeburicoicacid 32
15448 2-Undecanol 28
73402 Eburicoic acid 26
12309443 Trametenolic acid 25
12314446 Tumulosic acid 25
8194 Dodecanal 23
73299 Hederagenin 20
5484385 Pachymic acid 16
3893 Lauric acid 14
985 Palmitic acid 13
92156 Beta-amyrin acetate 13
5742590 Daucosterol 12
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Fig. 1 The compound-target network of Zhufuling in the treatment of insomnia
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Table 3  The topological parameters of core target points of Zhufuling in the treatment of insomnia

SR 84 F S O i

Gene symbol Target name Betweenr.less Clo%ent?ss Degree
centrality centrality
CXCL8 Interleukin 8 0.445 899 08 0.574 468 09 13
AKT1 AKT serine/threonine kinase 1 0.126 231 98 0.490 909 09 11
IL6 Interleukin 6 0.062 861 67 0.482 142 86 10
IL10 Interleukin 10 0.026 338 32 0.457 627 12 9
DRD2 Dopamine receptor D2 0.102 817 10 0.509 433 96 8
DRD4 Dopamine receptor D4 0.102 817 10 0.509 433 96 8
HTRIA 5-Hydroxylryptamine receptor 1A 0.10573455  0.500 000 00 8
DRD3 Dopamine receptor D3 0.087 164 89 0.450 000 00 7
RELA RELA proto-oncogene , NF-£B subunit 0.063 010 23 0.490 909 09 7
GABRA1 Gamma-aminobutyric acid type A receptor subunit alphal 0.200 000 00 1.000 000 00 6
GABRB2 Gamma-aminobutyric acid type A receptor subunit beta2 0.116 666 67 0.857 142 86 5
GABRG2 Gamma-aminobutyric acid type A receptor subunit gamma2 0.033 333 33 0.857 142 86 5
NR3Cl1 Nuclear receptor subfamily 3 group C member 1 0.046 530 71 0.465 517 24 5
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Fig. 2 The high confidence interaction network of target protein of Zhufuling in the treatment of insomnia
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Fig. 3 The organ location map of potential target of Zhufuling in the treatment of insomnia
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Fig. 5 The bubble chart of KEGG pathway enrichment analysis
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Fig. 6 The compound-target-pathway network of Zhufuling in the treatment of insomnia
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Table 4 The minimum binding energy of active ingredients and receptor proteins
I s = e
GABRALI (kJ/mol) GABRG2 (kJ/mol)
8223 Ergotamine 42.3 27.2
9803310 Eburicol 40.6 21.3
15250826 Dehydroeburicoicacid -38.9 22.2
73402 Eburicoic acid -38.5 21.3
12309443 Trametenolic acid -39.8 22.2
12314446 Tumulosic acid -37.7 23.4
73299 Hederagenin 43.5 23.9
5484385 Pachymic acid 33.1 22.6
92156 Beta-amyrin acetate 44.0 22.2
5742590 Daucosterol -36.4 -20.9
3261 Estazolam -38.9 23.8

7T REER(5484385) EMMZHREAN S FHEAMUKER

Fig. 7 The visualization results of molecular docking between pachymic acid (5484385) and two receptor proteins
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B8 HANMFRMEALF GABRAL Fn
GABRG2 A FiL ik
Fig. 8 The expression electrophoresis of GABRAL and
GABRG2 in brain tissue of mice in each group
TE:1 ~5 23Rl A B 7Kk 3R] e ARARZE K RO b L 57
2, Note:1-5 are saline, estazolam, Zhufuling water decoction low,

medium and high dose groups, respectively.
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GABRA1/f-actin
"~

9 KRTEEKRAKRAEFIEN/NRMEALR GABRAL #1 GABRG2 BB RIEHFM (n =3)
Fig. 9 Effect of Zhufuling decoction on protein expression of GABRA1 and GABRG2 in brain tissue of mice (n = 3)
S KA EE, * * P <0.01, Note;Compared with the normal saline group, * * P <0.01.
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